Abstract 2-Pyrazolines 7-12 bearing a carboxylic acid ester or a carboxamide side-chain have been prepared by treatment of the appropriate chalcone derivatives 2-6 with hydrazine hydrate or phenylhydrazine in hot acetic acid. 1-(2-Carboxyphenyl)-2-pyrazolines 24-30 and 1-(4-carboxyphenyl)-2-pyrazolines 31-41 were synthesized by the reaction of chalcones with (2-carboxyphenyl)hydrazine and (4-carboxyphenyl)hydrazine in hot acetic acid. Structures of all new compounds have been elucidated by microanalyses, 1 H-, 13 C-NMR and IR spectroscopic measurements.
Introduction
Pyrazolines are well known nitrogen-containing heterocyclic compounds and several procedures have been developed for their synthesis. [1] [2] [3] Numerous pyrazolines have been found to possess important bioactivities, viz. central nervous system, 4 antimicrobial and antimycotic, 5, 6 immunosuppressive, 7 etc. activities. As far as the different pyrazoline isomers are concerned, 2-pyrazoline derivatives became the most frequently studied pyrazolines. Various methods are used for the preparation of 2-pyrazolines. Treatment of α,β-unsaturated aldehydes and ketones with hydrazines seems to be the most popular procedure for this purpose. This reaction has been conducted under various conditions. As a hydrazine reagent, hydrazine hydrate or phenylhydrazine were used almost in all cases. Utilization of p-sulfamylphenylhydrazine is mentioned to prepare N-(p-sulfamylphenyl)-2-pyrazolines only in few cases. 43, 44 In our previous paper, 40 use of (2-carboxyphenyl)hydrazine and (4-carboxypehnyl)hydrazine has been described for the synthesis of carboxylated styryl-2-pyrazolines.
As mentioned, 2-pyrazolines possess valuable bioactivities which stimulated the preparation of their numerous derivatives. Insertion of carboxy, carboxamide or carboxylic acid ester group into 2-pyrazoline molecules may be beneficial to their bioactivities. Taking this expected effect into consideration, herein we report on the preparation of new carboxylic acid derivatives of 2-pyrazolines.
Results and Discussion
One of the aims of our present study was to synthesize new 2-pyrazolines with a carboxylic acid type side-chain. The planned side-chain was introduced into the chalcone molecules used as starting materials. For this purpose, 4'-hydroxychalcone (1) was allowed to react with the appropriate chloroacetic acid derivative in hot anhydrous acetone in the presence of potassium carbonate to afford chalcones 2-6 (Scheme 1). Previously, acetic acid was found to be a convenient and cheap solvent for the synthesis of a wide variety of 2-pyrazolines by the reaction of α,β-unsaturated ketones and hydrazines. 9, [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] For this reason, chalcones 2-6 were allowed to react either with hydrazine hydrate or with phenylhydrazine to obtain 2-pyrazolines 7-12 (Scheme 1) in good (62-89%) yields. These new 1-substituted 2-pyrazolines bear either a carboxylic acid ester or a carboxamide side-chain. 
Scheme 1
In case chalcones 13, 16-18 and 20-22 were treated with (2-carboxyphenyl)hydrazine in hot acetic acid 1-(2-carboxyphenyl)-2-pyrazolines 24-30 (Scheme 2) were prepared in medium to good (58-65%) yields. This is the first example for the reaction of chalcones with (2-carboxyphenyl)hydrazine to form carboxylated 2-pyrazoline derivatives. 
Scheme 2
Chalcones 13-23 were allowed to react with (4-carboxyphenyl)hydrazine in boiling acetic acid and 1-(4-carboxyphenyl)-2-pyrazolines 31-41 (Scheme 2) were obtained in medium to good (57-84%) yields. Our experimental results unequivocally prove that both the (2-carboxyphenyl)hydrazine and the (4-carboxyphenyl)hydrazine are convenient hydrazine derivatives for the synthesis of carboxylated 2-pyrazolines.
Structures of all new compounds have been elucidated by microanalyses, IR and NMR spectroscopic measurements. Elemental analyses unambiguously proved the elemental composition of all new compounds. In their IR spectra a characteristic C=N band was assigned between 1594 and 1605 cm -1 referring to a C=N double bond between the N-2 and C-3 atoms. In the 1 H-NMR spectra of 2-pyrazolines 7-12 and 24-41 the three hydrogen atoms attached to the C-4 and C-5 carbon atoms of the heterocyclic ring gave an ABX spin system. Measured chemical shift and coupling constant values (cf. Experimental Section) unequivocally prove the 2-pyrazoline structure. Owing to a strong hydrogen bond, in the case of the 1-(2-carboxyphenyl)-2-pyrazolines 24-30 no proton signal belonging to a carboxyl group could be detected. However, in the 1 H-NMR spectra of 1-(4-carboxyphenyl)-2-pyrazolines 31-41 a distinct singlet signal assigned to the carboxyl group was found around 12.10-12.40 ppm. 13 C-NMR chemical shift
In conclusion, we have synthesized hitherto unknown carboxylic acid derivatives of 2-pyrazolines which may serve as beneficial substances for drug research. Our experimental results prove that (2-carboxyphenyl)hydrazine and (4-carboxyphenyl)hydrazine are convenient reagents for the synthesis of 2-pyrazolines by treatment of α,β-unsaturated ketones with hydrazines. 
Experimental

45-50
General procedure for the preparation of chalcone derivatives 2-6 A mixture of 4'-hydroxychalcone (1, 20.0 mmoles), the appropriate chloroacetic acid derivative (25.0 mmoles), potassium carbonate (5.0 g) and anhydrous acetone (200 mL) was refluxed for 6 h, then the inorganic salts were separated by filtration and the solvent was evaporated under reduced pressure. The residue was crystallized from methanol to obtain compounds 13-17 (Scheme 1). 
4'-(Methoxycarbonyl)methoxychalcone (2). Prepared as white needles in
General procedure for the synthesis of ester and carboxamide derivatives of 2-pyrazolines 7-12
A mixture of chalcone derivative (2-6, 5.0 mmoles), hydrazine hydrate (25.0 mmoles) or phenylhydraziene (25.0 mmoles) and acetic acid (30 mL) was heated at reflux for 4 h, then poured onto crushed ice. The precipitate was separated by filtration, washed with water, and crystallized from methanol to obtain 2-pyrazolines 7-12 (Scheme 1). 
1-Acetyl-3-[4-(methoxycarbonyl-methoxy)phenyl]-5-phenyl-2-pyrazoline (7)
.
General procedure for the preparation of 1-(2-carboxyphenyl)-2-pyrazolines 24-30
A mixture of the appropriate chalcone (13, (16) (17) (18) (20) (21) (22) 10 .0 mmoles), (2-carboxyphenyl)-hydrazine (30.0 mmoles) and acetic acid (60 mL) was refluxed for 5 h, then poured onto crushed ice. The oily precipitate was extracted with chloroform. This solution was washed with brine, dried with CaCl 2 and the solvent was evaporated under reduced pressure. The residue was crystallized from methanol to obtain 1-(2-carboxyphenyl)-2-pyrazolines 24-30 (Scheme 2). 
1-(2-Carboxyphenyl)-3,5-diphenyl-2-pyrazoline (24
General procedure for the synthesis of 1-(4-carboxyphenyl)-2-pyrazolines 31-41
A mixture of chalcone (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) 10 .0 mmoles), (4-carboxyphenyl)hydrazine (30.0 mmoles) and acetic acid (50 mL) was heated at reflux for 7 h, then pured onto crushed ice. The precipitate was separated by filtration, washed with water and crystallized from methanol to afford 1-(4-carboxyphenyl)-2-pyrazolines 31-41 (Scheme 2). 1-(4-Carboxyphenyl)-3-(3-chlorophenyl)-5-phenyl-2-pyrazoline (35 1-(4-Carboxyphenyl)-5-(4-nitrophenyl)-3-phenyl-2-pyrazoline (41 
1-(4-Carboxyphenyl)-3,5-diphenyl-2-pyrazoline (31
